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Abstracts

Mitsubishi Denki Giho: Vol. 58, No. 4, pp. 2D~24 (1984)
Radio-Frequency Devices for Plasma Heating

by Kazuhiro Ueda, Masaru Shiota, Katsuji Asai, Masaharu Goto & Shin'ichi Sato

Radio-frequency heating technology is playing an important role in
plasma-heating systems. Mitsubishi Electric has produced the largest equip-
ment for electron cyclotron heating (ECH) and ion cyclotron range of frequ-
ency (ICRF). Both of these devices were delivered to the Plasma Physics
Laboratory of Kyoto University for use in plasma-heating research.

The article outlines the structure and performance of these devices and
also touches on a new rancher for a ridged waveguide connector for ICRF
applications.

Mitsubishi Denki Giho: Vol. 58, No. 4, pp. 2~3 (19084)
The Status of Nuclear-Fusion Technology

by Shotaro Tominaga, Tetsuya Morikawa, Naoto Asami & Masaharu Kori

Nuclear-fusion research and development have made remarkable progress
in recent years. With the aid of Tokamak fusion-testing devices, test
plasmas are close to reaching the so-called “energy-breakeven point.”

Research and development on other types of fusion equipment are also
advancing rapidly, and nuclear-fusion reactors- for producing energy in
specialized forms are also under study. As a major manufacturer of
nuclear-fusion equipment, the Mitsubishi Group has participated in
R&D planning for advanced fusion equipment, and progress in the
forefront of technological development.

This special issue on nuclear fusion summarizes a part of the way we have
come and forsees future possibilities.

Mitsubishi Oenki Giho: Vol. 58, No. 4, pp. 25~31 (19384)
A Power-Supply and Control System for Fusion Reactors

by Shigeo Hayashi, Yoshinobu Yamanaka, Teruo Murakami,
Kazunori Yuasa & Isae Oyabu

Fusion reactors require power-supply systems capable of supplying large DC
currents over short periods of time with rapid response and high accuracy.
Flywheel generators are employed to minimize the effects of fluctuating
loads on the power system and thyristor converters are used for high-speed,
accurate control. A digital control system enables the power-supply system
to cope with a diverse range of reactor-operating modes, while countermea-
sures have been taken to deal with surge and noise generated in the fusion
reactor itself.

Mitsubishi Oenki Giho: Vol. 58, No. 4, pp. 4~8 (1984)
Design Studies and R&D for Nuclear-Fusion Reactors

by Haruhike Tomita, Tadanori Tsukamoto, Yutaka Imamura, Mitsuru Tomita,
Masao Kasai & Kimihiro foki

Before a D-T reacting-plasma experiment can be performed, a number of
technological hurdles remain to be surmounted, among them the develop-
ment of tritium-handling technologies, neutron-resistant materials, and pro-
cedures for handling the reactor structure after it becomes radioactive. The
Mitsubishi Group has been involved in overall systems design and
technology development for two major projects in this field since their out-
set: 1) a fusion experimental reactor (FER) design study commissioned by
the Japan Atomic Energy Research Institute, and 2) a reacting-plasma
project (R-Project) under the Nagoya University Institute of Plasma Physics.
The article introduces these two projects and summarizes their main
technical features.

Mitsubishi Denki Giho: Vol. 58, No. 4, pp. 32-37 (1984)

The Development of Design and Analysis Program Systems
for Nuclear-Fusion Facilities

by Masana Nishikawa, Akihisa Kameari, Tadanori Tsukamoto,
Fushiki Matsuoka & Yoshiyuki Yasojima

Nuclear-fusion facilities embrace a wide variety of components and physical
phenomena, and as facility design is still under development, the use
of computerized design and analysis are essential. The Mitsubishi Fusion
Center has developed a computer-program system capable of designing all
types of fusion facilities with a high standard of quality while reducing
design time to a minimum. The article discusses the special considerations
involved in computerized design and introduces the Mitsubishi Fusion
Center’s design and analysis program.

Mitsubishi Denki Giho: Vol. 58, No. 4, pp. 9~14 (1904)
Nuclear-Fusion Experimental Apparatus

by Hiroshi Ota, Takefumi Narikawa, Masao Yamada, Daisahuro Nagata,
Kazuo Kuno & Takashi Uchikawa

In recent years, Japan has been constructing a succession of nuclear-fusion
experimental apparatuses as part of a plan to develop nuclear fusion as a
practical source of electric power. The article introduces several completed
and delivered apparatuses, including the JFT-2M high-performance
research Tokamak produced for the Japan Atomic Energy Research Insti-
tute, Kyoto University’s Heliotron DR, and the STP-3M reverse-field pinch
device and an SPA-IV-DR plasma experimental apparatus built for the
Nagoya University Institute of Plasma Physics. The article also discusses
newly developed production technologies.

Mitsubishi Denki Giho: Val. 58, No. 4, pp. 38~40 (1934)
A Reversed-Field Theta-Pinch Plasma Machine

by Yoshiyuki Yasojima, Yoshihiro Ueda, Hiroyuki Sasao,
Noboru Ueno & Toshihide Tanaka

Mitsubishi Electric has constructed a reversed-field theta-pinch machine at
its Central Research Laboratory and initiated a series of plasma diagnos-
tics and control studies for development of nuclear-fusion technology.
Although the device has a linear configuration, a stable high-temperature,
high-density toroidal plasma can be generated.

The article describes the overall structure, vacuum system, power-supply
system, and diagnostics and control system of the plasma machine.

Mitsubishi Oenki Giho: Vol. 58, No. 4, pp. 15~19 (1904)
Superconducting-Magnet Technology

Osamu Ogino, Takashi Satow

by Toshimi K a, Yasuo H
& Yoshihiro Maruyama

Superconductivity technology is essential to achieve magnetic confinement
for nuclear fusionn. Development work to raise the performance of super-
conductor components has been proceeding smoothly in the areas of
niobium-tin (Nb3Sn) high-field superconductors for toroidal field coils,
pulsed superconductors for poloidal field coils, and a nonconductive FRP
dewar for superconductor cooling. System considerations involving the
large electromagnetic fields of the coils, and the refrigeration technology
required to maintain liquid-He temperatures remain as major hurdles. The
article discusses these areas and summarizes recent Mitsubishi Electric
advances.
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Abstracts

Mitsubishi Denki Giho: Vol. 58, No. 4, pp. 5761 (1984)

An 1/0 Unit Connected with a Serial Bus for
Use with MELFLEX Remote Supervisory-Control Systems

by Hisao Murata, Shin'ichi Saikawa, Shingo Yamane & Hidekazu Tanaka

This unit extends the distance between a data processor and the unit by the
use of a serial bus, which offers the advantages of longer cable lengths and
fewer serial lines. This allows /O units to be placed closer to processing and
man-machine sites with a minimum of cabling. In designing a unit to
achieve these objectives, specially developed LSIs were employed in a
redesigned layout to achieve miniaturization, low power dissipation, and
higher reliability, marking an important advance in Mitsubishi Electric’s
RAS (reliability, availability, and serviceability) system.

Mitsubishi Denki Giho: Vol. 58. No. 4, pp. 42~46 (1984)
The Development of an Ultrasonic Flowmeter for PWRs

by Yoshikazu tkenaga, Hidezo Matsumoto, Yoshihike Ozaki,
Toshimasa Tomoda & Minoru Oda

Anultrasonic flowmeter has been developed for monitoring the flow of high-
temperature, high-pressure water in the supply pipes of pressurized-water
reactors (PWRs). The revolutionary detection method works by measuring
the difference in speed of an ultrasonic signal traveling upstream and
downstream in the water flow. By using a relatively long ultrasonic wave-
guide, it is possible to separate the ultrasonic elements from the high-
temperature pipes, permitting the use of a low-temperature PZT element to
achieve a higher conversion efficiency. In addition, a new method has been
developed to compensate for changes in the speed of sound due to tempera-
ture fluctuations, resulting in excellent output linearity. The stability of the
new flowmeter is also extremely high, and field testing has demonstrated its
usefulness for PWRs.

Mitsubishi Denki Giho: Voi. 58. No. 4, pp. 62~66 (1984)
The MULTI 16 Model li Personal Computer

by Akio Suzuki, Tomoaki Makino & Makoto Yamasaki

The MULTI 16,]apan’s first 16-bit personal computer, has been upgraded
and marketed as the MULTI 16 Model II.

The Model II employs the i8086 high-speed microprocessor, greatly rais-
ing performance and permitting use of the Concurrent CP/M multitask
operating system. An expanded array of Japanese-language processing and
terminal I/O functions makes the Model Il a versatile machine promising a
wide range of application.

Mitsubishi Denki Giho: Vol. 58. No. 4, pp. 4751 (1984)
An AC Drive System for Metal-Processing Lines

by Seichi Katayama, Shuhei Niino, Sadanari Yano, Akio Tezuka & Makoto Seto

The development of rapid-response control technology for inductive motors
now permits maintenance-free inductive motors to be employed for driving
AC processing lines. Mitsubishi Electric has used this technology to produce
a standardized line of AC drive systems for processing-line applications. The
new systems employ transistor inverters driven from a common DC line for
low- and medium-power requirements, while current-fed thyristor inverters
meet larger power requirements. The article introduces the configuration
and characteristics of the new systems and reports on the results of factory
assembly testing.

Mitsubishi Denki Giho: Val. 58, No. 4, pp. 5256 (1984)

An Automatic High-Speed Vertical Cold Circular Saw
for Steel Pipe

by Yoshinohu Hoshino, Haruo Haibara, Hideki Muramatsuy,
Hideaki Kaida & Masayuki Sakamoto

When Sumitomo Corporation recently introduced steel-pipe cold-saw tech-
nology from West Germany’s Tremag Company, production was consigned
to Mitsubishi Electric. The Tremag Model VRU-16, a saw with a proven
record at the V éest Company (A ustria), was used as amodel for the develop-
ment of a new cold saw, now under production, that incorporates automatic
control to meet the needs of Japanese steel manufacturers. The article
describes this pipe saw and reports test-operation results.
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